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(54) ORGANIC EL ELEMENT 

S£5S£> BE SOLVED: To ^^JJ*. ^^^^^ ^ 

trsrs r^r^ ^ — and specifying 

the absolute value of the internal stress of th !^;' e ^ r ° d s e ubstrate an organic layer is provided 
SOLUTION: A hole injection electrode ,s prov.ded on^ a ^rtnrta^ « element. A low- 
on it, and an electron injection electrode .s ^^^"^"^Ou, Hf. Cr and an Al 
resistance metal film of at least one k.nd selected from Ti Mo W. £ ° A T| fi|m is 

th : ai rr s 

Z row-resTstance metal film is desirably set to The absolute value of th, 

of the protective electrode is controlled to 1 x 108 dyn/cm2 or below. The content quant.ty ot 

Al in the protective electrode is preferably set to 50-90 at.%. 
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mm] mmmmzmiL. 

X, m^-aEA*ffi-hl-^^^ 1 x 1 0 8 dyn/cm 2 «TW 

a i — t i mo>&mKt */hr (a^-is, ^ssi. 
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[#!f«*©&B] 

ifl!B*^&A*i±t^ Ti.Mo.W, Ni, Ta, 
Cu, Hf t3lVCrfrt>m$.£tlZ'Pft< 1«© 
©ffigiTt * A l Rfc ©8WBI-eJI!&*Lfc««WI 

fcRft. «K«tt©rtlWE*OlftS*** 1 X 1 0 8 dyn/c 

[81**31 Aintiwsateest^^^Rfc^Bf* 
tt, ai m/mn®mKt *A>m* i ~ 9 T-fo^it** 

1 tfdi2 0SSEL*f. 

[«**4] l«Lhfc*-*'8EA«*«:WU -©* 
-/^AttSil^l^*^, r©WWUbl^lI^& 

ffttBttfaAffcffiifc, Ti,M 0> W, Ni, Ta, 
Cu, Hf*3.fctfCri&»feS&£ix5'>*< fcfc 1«» 
{SSSt^ fflrk A 1 t WS-a-RT«Lfc»a«ffi^K 20 
It. «3l«ffi©rt8M£;*J©l&*ttt£ 1 X 1 O'dyn/cm 2 SX 

[»*«5] ffi£±lc*-/i'£A«ffi£*U :©* 

tul£«^aA««-ti-, Ti.Mo,W, Ni,Ta. 
Cu , Hf fc£tfCr*»fe»iR3ix5'>fc< H 1 «© 

tfA l o****r«^aA«i«ik*iBlli:-e«ftS* 
fc mifetelSfeT:^ it/A 1 (Dits-ajK^W-r^ftM 3( 

Wffi* 1X1 o'dyn/cm 2 JJlTt Lfc^lSE L 
[8**46] teffigt^^A'AST i-efc5»*«4*fc 

li5©W8SELIff^o 
[ft** 7] MiS»Altfl* s 50~90at% 

x-fo5lt*Jl4~6coi tit* © ^Wl e l *^p„ 
18***8] riti^^^ftiawi^nf: 

ft** 1 ~ 7 roi/^-f iX^(DW«E L*^„ 
^iSSW^SIEL*^,, 4 
[0 0 0 1] 

(«*f) , S^£&£+Sttffit*«yf#B^©&& 
[0 0 0 2] 

[&*©&«] i£¥, W«EL*^iSSEA/^W^*^-C 

> (tpd) fcir<D#-/ma!*m*:**i-£9**i 



i^BH^i 1 - 3 3 9 9 6 9 
2 

U ^1:7^^7!)/-/^ (Alq3) ft if© 
HWtfctfl-***"?* 1 0 vSt«CtEf» 1 0 0 A»5> 

tio, ooocd/m 2 i£fr*-Ciav^a?##?>*i5r 
[0003] tiELifi^v^t, «^aAms(±> 

So 

[0 0 0 4] 

u Bft««©3SMJ©ieTtf s &v« 

[0 0 0 5] 

(1) »£±[c*-^£Amffi£#U ^©*-A-& 

AWutfctffcifc^ru ^©^«»±t-«^aA«« 

(£, Ti, Mo, W, Ni, Ta, Cu, H f fcitfC 

rtgC^*©iffe*ttt^ 1 x 1 o'dyn/cm'WTi: Lfcffl«E 

(2) fflfigu^/HRiPT iBI-C'fo5±ifi (1) ©W 

(3) ' A°llKi:H()taei£15t^^/mt©SIfftb, Al 
|&/iiufa<£l£ftp<*/Mg#l~9T-fc£±f5 (1) tfc 
tt (2) CtlELl^ 

o (4) s«±^*-/vaAm«**u, ^©*-A^ 

?rWt-5*«EL*^i'^^T, «rlB«^aAm«± 
(i, T i , Mo, W, N i , T a , Cu, H f Joit/C 

j£;fr©ii&*Ht& 1 x 1 0 8 dyn/cm 2 JilTi: LfcWtELSt 
(5) «S±t*-/u&A«SSr*rb, r<7)*-/wa 
50 Sr*i-5W»EL5tS^^*3V^T, frE*^ttA««± 



(3) 
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tc, T i , Mo, W s Ni> Ta, Cu, H f *3itfC 
r i»fe»te*t5*&< 1 1 liOteS^^^A 1 

Hfctttt, ft**«©rt»J6*©»6»fi* 1 x 1 ° 8<lyn 

/cm 2 jy.Tt Lfcffl&E L*i% 

(6) */U#T i X'h&lM (4) *fcr± 
(5) OffllEL*^. 

(7) ^»m«tDA 1^**755 5 0-9 0at%-C'fo 5 10 
_k|E (4) ~ (6) ©^fn^CtiELifo 

(8) ftSUffi^^y^tefcif^il^^-tia 
(1) ~ (7) (Dl^Tix^WiE Lff„ 

(9) ^s/^EE^O. 1~1 P aT-fc^-hlE 
(8) »t«EL^. 

[ 0 0 0 6] 

ffi£*U *-/i-£A*ffilJi^(4*1ft«^iSlj-ibttT 

b^W^-aAmffi-h^ttrt^^ 175 ^^ 5 1 x 1 0 ! d 
yn/cm 2 £JlTT*>5«»*«* s »»t feftT^S. 

liAl t#£L<[iT i fcfc^tfU »*L 

ilf!±, AltTit©SMtfcoi:ti<, Ail 
fcT imk<DtfrmfeX'hoX\>^\ SbKIt, A 1*5 

-lirfcA 1 *?4tfT i (DWkm*)&Z^tZ>M®mXhvX 

[00 0 71 r©J;5 4«aiffi«r»»t5^J:iao 3( 

[0 0 0 8] _tj£©£5£. *mWX'\t, AltTi?: 

£J£ Ll 1 * 5 , T i corivb 9 I'M o , W, N i , Ta, C 
u, H f *34tfC r^biJRJHSteSfi^?^ [2 0 
■C-e©1SSt* ( Q • cm) *U o" ~ 1 0" 6 &&<V*-y * 

[0 0 0 9] ffiWW^rtau&atfiB©*^*** 
nSOli, ffi^^tttfffifc&ttTKisi^rA l 

[0 0 10] wCOi Al Hi ^©flHSift/ ^ 



fflJH¥l 1 -3 3 9 9 6 9 
4 

1 X 1 0 ! ~+ 1 X 1 o'dyn/cm\ £f*L<(4-0. 5 
X 1 0°~+0. 5X1 o'dyn/cm'tcSja-rSrir^-e 
49£f£L<!40~+0. 5 X 1 0 e dyn/cm 2 O?IS 

fcj3\z.mmi-z~tfrx*%z. 
[ooii] Airo^m ffi&Jfo^/ 

Bttili:-e#-f, t i*©ttSSt* 

[0 0 12] 4*3, ««««©rt»j£*f4, RSftS 

[0 0 13] A lHi ^©ffiffifc 

^^^t(7)S^K-C*>5#^ A 1 ©-£#4(45 0-9 
0at%, £<bl'f4 6 0~8 0at%-C*Sw 

[0 0 14] ttc. AlItT i^n^^^^mt 

A«mi-«iH'5«>r±, a i KxfcoT-b. Tit® 

fc, 3l6Lh<o#Ji«riifcU-rt>J:v\ AliiTi^ 

©«5t/ */mt oKSttii a i be/t i %<n&m 

^;UI=l~9SKT'fc5„ 433, AlKtTi^© 
i teffiffi^/i^fcroSM^W-* 5 ^"^ A1 tT ^ 

[0015] *fc, AitTi mnm&fc* 

l^bUT'bJ;<, ttWHIRttfcvs r©i5«MI 
[ooi6] ffjsWKiiartSA l fe4t/T i_<?©fifitt 

©»s-o**4jiitt» w^(4a i ^*asaas-c8 oat 
%sjts *iea»bi/2©(tii-e7 0ati«it, «^aA 

<, r©ti^A 1 ^*^*ffi i: ^aA«H#S i "C* 
S»|:45i?*t>ntf^"C<)J;<. a*©t©T'& 
oT4v\ 

[0 0 1714*3, T i#©ffi»St**A'tt» li©* 



(4) 

5 

aS$f*LV^, 'OlS^Sc, Nb, Zr, Nd, S 
iiM n, Pd, P tt?<D&JS7E;3Si£^ ; ft•LT^Tt<k 
[0018] ««mn»)»^i4^ fciR-efc**^*^ 

ft-Jf-Cl 0 0 — 5 0 QnmX°h%~ iri 5 £r£L<, 
(±2 0 0-3 0 OnmTfc?) CI i ##4 UV\ 

[0 0 19] Al-Ti*©«Sffi**A*l**'<y* 

0. l~lPatfo5o AltTifWttffi^^t 
<7)*^«ttt. A 1 9-fv b ^ T i Hwteffift/ */KD 

jg^ufca. t i mnmmt */n&fcsvM±A i m*- 

*Sr±SBBH-ell»i-5wi:^ a 1 -T i 

[0 0 2 0] LTI4DC^^y?^ff*L 
<, *ro&Aig^LTI4, »£L<(40. 1-4W/ 
en. 2 ©*H#ff*Lv x . »CDC^<y*a©t*l: 3> 
LTtt, #£L<I40. 1-10W/«,*K0. 2 

0 Onm/min , »fc 5 ~ 5 0 nm/rain ©<6H##* L 

[0021] LTiitfWBSrsfc©"? 

tift<, Ai, He, Ne, Kr, Xe^cD^Fffitt^ 

[0 0 2 2] ^ffflro^lELiW- l to* 

5o 3 »'>*<!: U 

5„ *Wl3JhKt4«-^£Att«4lr*rL, Sb^ft± 

[0 0 2 3] l*ULKtt&ft5*--A'&*Wfi-0tt, * 
wP&A£+#ffjt5-£&Ji©l*£*#+* 1 '* i &< > 

5 0n«EJLLa«#*L<* ±9»iUU5 0~5 0 On 
m ^5 0~4 0 OiunCDftB/iWiLV^ S®?^ 1 5 



#M5pi 1 -3 3 9 9 6 9 
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[0 0 2 4] *-/H£AttS*^tf1"**^ * 

& 9 art-ware* 5 fcft, mm* 

t®»JL<, I TO WK-^IWk'f^^^^) . 
IZO (iE»K-^»^^^f ^) « ZnCK Sn ° 
, In, O, mfrmfbtlZiK »4L<l±ITO 

-fVv^iO *S»*UV\ In, Os (CftLSnO* O 
m$it\*. l~2 0wt%^»*b<, *fel-»5~12 
wt%#ff*U\ In, O, KlJtLZnOWS^Jtli, 
l-2 0wt%aWL<, St.W15~l 2wt%*S»* 

[0 0 2 5] 

**lv\ ito, izotlwW^^y^S^ 

»*L<l4In 2 O. I'SnO, ^ZnO£ 
K-^tfc^-^f bfcfflV**. *'<yf&^Z.<0 IT 

V%%Mg.<Dm&mt1fi'Pts:^\ *'<v9fet L-C14D 
CX/^«L<> *:<r>12L?3&fth LTI4, 9*^ 
<!10 l-4W/cm 2 ©«6H*S»*UV\ #t^DC* 
^^■rott^LTIi, »*L<(±0. 1-1 0W 
/cm\ #1'0. 2-5W/cm 2 C0telST'fo5o I* 
KW-M4 2 — 1 0 Onm/min , 5 ~ 5 0 nm/min 

ti&<, Ar, He, Ne, Kr, XelOffittJ 

o fi^o. 1~2 0Pa®«-civ\ 

[0 0 2 7] *^aA«S»«*ttf[i: LT(4, 

If, K, Li, Na,Mg, La, Ce, Ca, Sr, 
Ba, Al, Ag, I n, Sn, Zn, Zr, Cs, E 
r, Eu, Ga, Hf, Nd, Rb, Sc, Sm, T 
a, Y, Yb4*w£JR7C*l|M*. fc5V^I4, BaO, B 
aS, CaO, HfC, LaBe, MgO, MoC, N 
bC, PbS, SrO, TaC, ThC, T h Ch , T 
hS, TiC, TiN, UC, UN, UCh, W 2 C, Y 
40 .O.! ZrC, ZrN, Z r Oi*Oft^tW5i 

4*tLtil. WittfAl'Ca (Ca: 5-2 Oat 
%) , A 1 • I n (I n : 1 — 10 at%) , A 1 • L i 
(L i : 0. l~2 0at%*«) , Al - R (Rf±Y, 

Sc**tr»±*5c*S:*i-] f«T;v^^^ 

I n • M g (Mg: 5 0-8 0at%) LV\ 
Hlbrottt, #l-A 1 *fr^A 1 • L i (Li: 
0 4-6.5 (fcKL6. 5§r^*T) at%) *fc(4 
50 (L i : 6. 5-1 4at%) , Al • R (R : 0. 1- 



(5) 



25 #1^0. 5~20at%) m<07^x=-^^^ 

y^^-yyhkUTti, aff::© J: 5 

[0 0 2 8] «*8iAWi©*»^ fcfcfe&fflv^ 
y * ifelc «fc 5?H^li«Tff) t *3 9 -efo 5. £ nfc 

£ 9 **■ JMfifcft* Lit********"?* 5 175 

y y b t L-a4«nEajj&«6ffl©£-&-^ &m*33^t>& 
^ a^©*s 20 

[0 0 2 9] ^^y^fetcJ:9^^nfc«^aA*« 

[0 0 3 0] X/>y?l$©X/' ? -;' *#*©£*"*> 
L<tiO. l~5PaOttil*S»*L<» ^«>«ffl-C^^ 



#f»¥-l 1 -3 3 9 9 6 9 
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[0 0 3 3] i^Siro^ii, tfK^i-i 9 > * 
[0 0 3 4] i^AfSiHro»^« «^AIr+ 

[0 0 3 5] *»W©EL3lH-K»»t?>ix5Wt 

[0 0 3 6] *-/vaA*nai««^ *-A«^«i*>e. 

lf±, ^&A^ffi^<b<£>l!;^©?£A%SBl-1~2>1* 

[0 0 3 7] *-/v£Aii£Jf ©»£& 

KlJ:o-Cfc*ft5^ 5~5 0 0nmgg, ttfc 1 

0-3 0 Omitl"*-^*?*^ 
[0 0 3 8] ^-/waA^«©»^^^^*^ aA ^ 

l»ff$tPa«tL<tti/i o~i offifgSt-TJx 



SliCtO, JilBL i jfS<fe)6fi^*-t-S*^-aA«« 

$—ff v hPQ^Ii©^ 2 0 ~ 6 5 Pa • cm&rfSfc-TSijcK 

[0 0 3 1] X^y?#Xli. SftO^y^fiKlte 
ffl * RJfctt* ? * -CI* - fLfcJfl x. 

[0 0 3 2] X/*y:?jfei LXitRFmM&ft^tcifhm 

CX'<y?mWO&J]t L-CI4. £F£L<tt0. 1-1 
0W/cm\ #(C0. 5~7W/cm : <DtQfflT-fo5o * 
fc. fiS^l^— K±5 — 1 0 Onm/min , ttl 0 — 5 0 
nm/min OtaH^»^Ll/\ 



30 Sr^tt5*&»*» )iASl41nm»±, tf&HilnmEU: 

©±Rtt, &AS-C5 OOnmgK, ^1^5 0 

OnmgST'fcSo r©i5^J¥^^-CimAlfe^l 
4: 2 5 t # t P 

[0 0 3 9] *S^©*$E LiR^f ©«3t»t-tt%*« 

J:5ft«t*tt*Ki:U"Ctt. #^HS6 3-2 6 

4 6 9 2^#l-HB^SttTv^i5'i{t:^. 

y k>\ /w^i'^> ^f-y/^e.^©^^* 1 

!) yfif , fl-77i^^^ ryV 

9^^^lf $f>l-«« #I?6-1 1056 

[0040] tne*-c*3t*«RnBft*^b*it 

50 ta^Wtf^t5:t»4L<, K-/^hi 



40 



(6) 



0 1-1 0wt% , £ibt-!4 0. 



10 



i~5wt% i?fc5rH^u\ **MMtki&*6 
5 [oo4 ll ta^ftttn *;y;7h» 

/iT^5 = f AftfffcU-Clt. #BBBg6 3-2 6 4 6 9 
2 ^ ft|f3-2 5 5 1 9 0t, W5-7 0 7 3 
3#, #W5-2 5 8 8 5 9^ ^6-2158 

[0 0 4 21 JUWlfctt. if- M>*(8-*/y/ 

7 h) 7,w5 = -7M t'* (8-*y J/5 1;) ^* 
v-^a, tr* (^y-/ {f } -8-*y D^H ai 
l& % t-7 u-^/f-s-*/ y b) ta^* 
a^->f, by* (s-^/y/^M 4W<>*» 

hy* (5-^^-8-^!»/7H TA/5 = f 

*yy/?M #/<->?M 5, 7— 

/!J/7f7^^^> by* (5, 7-^0^- 

ft (II) -If* (8-tKc^-5-^/J^) / 

[0 0 4 3] *fc, 8-*/ 'J A'feV^U*©!!** 

fcj:<, :oi54to4:bttt, tf* (2-/:fA- 
8-*yyy7b) (7i; 7 b) ta-5 = 7.Miii) 

f7 (2-^A--8-*/ y /V b) 
?w/7b) 7^5 = 7^(111) , tr^ (2-/^A- 

(in) . tr* (2-/f^-8-^;D/7H (^7 
-^v-/ 7 M ta-5 = 7.Miii) , tr* (2-^^w 

-8-^/y/7b) (*/Vh-7iiA'7i;7H 
TA5=17A(III) , tr* (2-^^-8-^/ y/ 
7h) (pt ^-7i-/l'7iy 7 b) --7i»(II 
I) N t'* (2-^f^-8-#/!J/7M (^7- 
7x^7x/7h) 7A 5 = 7 -Mill) . tf* (2- 
^7VP-8-*y y / 7 b) (2, 3-^f^7x/ 
7>) TA^^MHI) - (2-^^-8-^ 
yy/7h) (2, 6-'^f/V7x/7H T/V;- 
-7 .Mill) , t'7. (2-/-^A—8-*/ y / 7 b) 
(3, 4--y^f^7xy7f) 7A^5 = 7MIII) , 

t'7. (2-^^-8-^7 y y 7 b) (3, 5->>y 

f;l,7i;7H 7A-5 = !7.MIII) , tfT. (2-/f 
/V _ 8 _^/ y /7 h) (3, 5-^-tert-7*^7 
x;7H 7A-5 = 7MIH) - X* (2-/7VI--8 



20 



^5pi 1 -3 3 9 9 6 9 
10 

-*yy/5b) ( 2l 6-^x-;v7x;7H7 

/u^miii) , ( 2 -y^-8-^yyy7 

b) (2, 4, 6-H)7x^7x;5H m = 

r>A(ni) , ( 2 -y^-8-^yy/7h) 

(2, 3, 6-MJ^^7x/7H 7,P5 = -7MI 

id , if7 (2-y^-8-^/ y /7 b) (2, 

3 5 6 _7|. 7 ^f*7x/7H 7/K^7^(I 

ii) (2-y^-s-^y y y^ m (1— *- 

7^ 7 (.) 7A,5=.*A(III) , (2-/^-8 

-ae/!); 7 H (2-t7b5H T^s^di 

i) if* (2, 4-i>y^-s- d r/ y y 7 b) 

(t;^-7x^;V7x;7H 7,1^ = 7^(111) . 
^ (2, 4-^^-8-^^7h) ('<?- 
7x^V7x/7F) 7^5 = 7^111) - (2, 

*/5H 7a-5 = vMiii) . (2, 4-^y^ 

,W-8-^'J/7h) (3, S-^fWx/? 
h ) T ,u 5 = 7MlII) , (2, 4-5^*A-8 
5 - i?-tert-7*f-A-7 1/7 
, t'7 (2-^f/l'-4-xf 
(/ 7 -7 1/7*7 b) 7/V5 = 

t-7 (2-y^-4-y h^v—8-# 

( / ^-7x=A'7x/7H 7^5 = 7 



-jfyyy7h) (3, 
M 7^5=7^(111) 
/u-8-*y y y 7 b) 

17 A (III) , 

y y y 7 h) 



30 



Mm) , t'7 ( 2 -y^-5-v7y-8-^y y 

/7h) (^h-^y/7F) 7/^; = 7MH) , 
If* (2-^f/W-6-b'J7^tn>f^-8-^; 
^ /7 H (2-7-7 b7 b) 7/U5 = yMHI) ^ 5 

[0044] - wiirK t'^ (2-y^-8-^yy 
/ 7 H r^*=ii?A(iii) -n-**y-xx (2- 

7^5^-7^(111) , 
(2; 4 _^fyu-8-^/!)/7h) TA'^'?^ 

an) -u-^y-xx (2, 4-v?y^-8-# 
/yy7h) r^^^^^an) , x* 

2-yf;U-8-^r7!)/7b) 7^5 = 7^(111) - 
M -^7-f7. (4-if/l'-2-yf*-8- i f/ 
y /7F) 7/^-7MlI) . (2-^f/V-4 

-y h*->*/ y y 7 b) tas^^-miii) -u-* 
^y_t*7. (2-y^u-4-y h^fi/^y y y 7 b) 

T^5-7^(HI) , t'7 (5-y7/-2-/f^- 
8-Jf/!)/7M 7/1^5 = 7^(111) - u-Jr^y- 
f7 (5-y77-2-/f^-8-^/!)77M 7 
yU$=:t7A(III) , t-7 (2-yf^-5-f!l7^ 

ny^/w-s-^y y y 7 b) 7^5-7^(111) -m 

-^-df-y- t-7. (2-/f^-5-f!)7/^B/f^ 
_ 8 _^ / y /7 h) 7^5 = 7^(111) it'fcott 

[0 0 4 5] r.C0ti^C*7. b^Ki LT(4s 
- 1 1 0 5 6 9fl:Et©7xi/l'7yh7t>1t»ft 
50 ^#fl¥ 6- 1 1 4 4 5 6 -^ICK^WX h 7 7 "J 
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[0 0 4 61 %ltm\*-S.*&^^* mtk tii><DX*h 

[0 0 4 7] Sfc, ^S^(SC-C58*St4. **<^t 

u< -ro&£Ji*Kbw^b*1tr#S-frS^^# 

0. 0 1~2 0wt% , S bfcttO. 1~1 5wt% + 5 
[0 0 4 8] «*Ji-ert, *+!)70*y^fi«^ 

t v^ 5 HI*** fe*a J > ffl*^ K-^ ^ h Sr r o ± 5 
[0 0 4 9] jB*JHt«v^ii5*— A^JiSHt^ 
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[0 0 5 4] b-C I** *** 

t &otUV\ HRttCB. 

*To°6 5i sfc, ^-/vaA^n-ft^ « 

PBg 6 3 — 2 9 5 6 9 5*4**, WW2-19 1 6 9 
4 ^5«, ^f3-7 9 2M W5-234 
6 8 1 #P¥5 - 2 3 9 4 5 5^«, 

5-2 9 9 1 7 4^ tHf7-1 2 6225^ 
g % ^^7-1 2 6 2 26^», 0 0 

1 7 2-f§^«U EP0650955A1 *jSl£Sa*fc£*VC 

^Uby7*=^5'/:TPD) , %&m=MT 
;h,ib©fc£&li2«»±£#fflLTt>J:<, 



ffl©^*^ 

or 5 vs*##£ffiv^©a 5 #£ uv\ 
[0 0 5 0] «^ aA^astt©^* t * 7 y 30 

h) 7,i^~?J>. (Alq3) 4:#»*L 

V\ JLIE©7i-^TV h7irVp*fr, Tt-7 

T°y -;vxTVSIfMffl^2>f{)if$ LV\> 
[0051] -rt^ttTJUaWffl btlis & 

y yur 5 %mmm-&mz&^7 5 
[0052] ^©^©a^jfctt* *n-pn©*^yr 

^ttrtgSr^l-^^*©^*^*^ 1/9 9-9 9/ 
1, Sfefcttl 0/9 0-90/1 0, #!Cti20/8 
0-8 0/2 o8St*5J:5«-i-Sr fc*s»*bv\ 
[0 0 5 3] Jfc, *!3-JfcDJ¥£l±, 5H-JP-»t-»a 
-J- 5 tift^i»Kf *i t ^ ^ ^ *w 



[0 0 5 6] *-/uaA*&* : £:*-*aASfc*- A ' 

mmmtmT^. nmv-?o&$.*?y-**#v b© 

£\ ^#^fflV s TV^-5©"Cl — 1 0nmgtt©*V^t>, 

^I'^o t° y * -^7 y - 1 -r 5 * b &v # fc * , * 
5 r. k let o w t a s ^£ 5»o 

[0 0 5 7] i 65.KKJSC-C»»tfc*v5« : f-8^* 
(AU3) f©8-*/!) /-MtV^Zcnm^fcZ 

&®.?k^^m&mmm£k<n*/vvmmte. 
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V [ o 0 5 81 m^Bmmm^n^^Mtm^mmm 

[0 0 5 9] 3HS*mt Lttt, ^* 

[0 0 6 0] fe7^^-StS- fefaT^^l/'l'^ 

£«:9fflEU #9fflb&*-fe*£&**fc'*"* l ' HtJ: 
V [ o oeilifc, e L^tm^lt***!***^ 

[ 0 0 6 2] 3=M «itt*#«*<0«fc 5 <e**»K«:ffl 

[0 0 6 31 EL^O^ 

[ 0 0 6 4] S*ttKttS#*ffc** J * 
v ^ t> <o Srffl v **itf & < - EL JSJtftftWl-KlX^Slv ^ r 



■ m-et&mmmt&vo • ^ v ^Mi&m • 9 ■* v y% 40 

[ 0 0 6 5] /W^y-{±S*tt(-*3t*tW3tb^V^<t 

5 fttm^ii^tf &< > 7th^y^77^- - bum* 

I TO, I ZOOj£Bt!$('*V--:;£3:tf&V^,fc 
[0 0 6 6] ftjftiBtfmtiU «3tWW©3t!»i|5l* s a 0 4 
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[0 0 6 71 *-/v&A«i&li> aftlfcitfttfHtA 
fcRfcfcR*^^** 

[0 0°6 8] Kffi**©^tttfKR«*** 1 ^ 1 
0^ PattTOKSK t U 0 - 0 1 ~ 1 nm/ 

sec gStt5^»SU^ SM X^-r^b 

[0069] -n^s^&^K^*^^ 5 * 

[0 0 7 0] **9ioW«ELltm a** it«*« 
®OEL*^i:UTfflv>bix5^ £»M*M4^ 

ovgKt 
[0 0 7 1] 

<|tlt«l>*9^1t«*:DC^/'«y^3fi«rtl-il* 
U »K-7 r HflS'f (SnO : 1 Owt 

o / 0 ) j.^-y.yhtLt, I TOtll^ 1 0 OnmJ&Blb 
fc. ^©fctOjWMtfM:, SA«7J10 0W, *'<y 
?[$tDjE7J0. 5 Pa, ^y^^liAr + 1%0. t? 

fcofco 

[0 0 7 2] I TO^ib'iS*— /i'aA*1ii s ^R$ii' 

jftbfc. <^^-c\ W^uv/o, ifc^bM 
[00 7 3]^, fc . n& ?£A«S fc , 

»SI«ffitSr*ttbT0fifebfc. ^43, 

[0 0 7 4] K^*SS»S«*^^"-l-HS'-" !: > 
WrtSrl X 1 0" PaWT*t?«ffbfc. 4, 4' , 4" 
- MJ 7. (-N- (3-^f*7i^) -N-7i- 
;P75;) h!J 71-^7 5 y (»T, m-MTDAT 
A) Sr^^jlft 0. 2nra/sec. T'4 0 nmOff $ (^«# 
b, *-;uaEAIH > ^v^T*«J±^S^ofcS4, 
N, N ' -^7i=*-N, N ' -m-h!//V-4, 
4' -v*75/-l, 1' -t7i^ (KXT» TP 
D) 0 . 2 nm/sec. f 35 nmW)?: ^ 



(9) 
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q 3 ) 0 . 2 nra/sec. V 5 0 nmWIS $ 

fc**, MgAg£**S» (2tE.^) TfiitfcMg : 
Ag=l 0 : l£T2 0 0nraro!¥$tCJ&|gU W^ftA 

[0 0 7 51 ^ff^ofc**, :®ELif 

y* SB W£U AIT (Al 70 

at%) O^-yyhtfflV*DC^<'^ftti0> * 
/N-y^EE^O. 5PalCTAl4:Ti 
5fiWtS*3 0 0n«WaSBIUS:. 
*fcttArfcJBV\ ttA**tt5 0 0W, 
*f Stt^V^L V0>imte9 Oram 

[0 0 7 6] fy7*Mo. 1 ^CjoV^T, b£ 



10 
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[0 0 7 7] -^-vrf'^o. WZfr^X, f— 

fc fi«E l*^ ©*ty^»ft*ift 0 i''^ 

[0 0 78)Sfe, W»ELSKP<0^^*R»3! 
^Bfv^ 8 O'C'C, m^JSl OmA/cm let 1 0 

[0 0 7 9] 100l»IWlO64KyhX77'fVO* 

^i)tia»«'>* (%) fc Lfc ( K ^ h1M * 1 0 0 

M nX 1 0 0 n m ) „ 1 t-^i"o 

[0 0 8 0] 
[*1] 



No. 



(dyn/cm 2 ) 



1 Al-Ti U-SWk +0.4 x 10* 



2 atm 

3 (ifcHS) 



AlBg 



+1.5X10* 
-2 X 10* 



10 

30 



[008 l]*l£»)- «»tStAl tTi fcOft^- 

K £ 3 **«*o**iiia®t**« s *' l « £ *< 5 - fc # *> 30 
ftl^tU Ailffi-Ci«l3R^!* s At<^5fc*, «S 

Tiii-ettEBitrt;** J **<*5fc», 

[oo 8 2] <%Mm2>mM®\ir>y-yf^No. 1 

lifc^T, m^-aA«««l-A 1 Si (2 0 0nif) 
/-^iCj^ffi^U -roil-Til (lOOnnJP) «r 

[0 0 8 3] Cfflfy^No. l l^o^-C, 
0 . 4 X 1 0 ! dyn/cm "Cfcofc. 1 fc^E! 

[0 0 8 4] <Stf>l3>««2fflfy7'Mo. 1 

fc fc =. 5, u-y^N o . lit isitlroAifft***** 



[0 0 8 5] <^*0iJ4>*ffi(?*Jiro^^7 , '^No. 1 
3 0 0m*g.KXs<>y*\Zi.<) JBrttLfctf^/m o. 1 

«K#7 oat%, tfaxtS^Ste 0at%-C*foo 
Vo o 8 6] rroiJ-yy/v-No. i 3 1-ov^-c, »nm 

sortaw&rt 1 1 ^« ! - ltjis Lfc fc r ^ 

0. 4X 1 o'dyn/cm Tfcofc. 3»J 1 fc R# 

fc LT****©**^ 1 * 5 *'^**** 1 fc ^ ^ 2 

[0 0 8 7] <*i«5>*S«4©t^No. 1 

3 ic*>^-c, \mmM<DmmnA 1 ins^HMMr-^-y 

No. Utft. (WtWiUi:-*. 

o. 13t^I«M^«^W- 

[0 0 8 8] <3afc«6 >3Ms«l i ~ 5 ro*«*roty 
y/H^*5^-C, t+i£Allii LTA 1 L i WiSr^^ 
? ?SCT4 0 0nmC«l(¥l-fS:li-r?-ii^ 1 l4l s i*' c, -' C 
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[0 0 8 91 1 * l*^** 1 

[Ull] 




